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Presentation of the Référentiel Bovin Lait (RBL)

Since 2004, each year, technical and economic data have been collected from about 30 volunteer organic dairy farms in Loire-Atlantique, i.e. 8 % of the department's organic dairy farms. In total, this represents more than 500 references that shows the efficiency of organic farms, through the evaluation of technical, economic, environmental and socio-territorial sustainability. This tool is used by the participating farmers to compare themselves and to find margins of progress in order to improve their system. It is also a support for sensitization of conventional farmers and an aid to conversion and installation for project leaders. Finally, this data is used as a communication tool for local authorities and the general public during the various events organized by the GAB44. 1 Introduction

French and particularly Loire-Atlantique agriculture are in the midst of a pivotal period, in term of practices and in transfers. In the next 10 years, half of today's farmers will retire (Chambre d'agriculture Pays-de-la-Loire, 2019) and there is only 1 establishment for every 3 retirements (Terre-net, 2019). The situation is even more critical for the dairy cattle sector given that in Loire-Atlantique, in 2019, more than half of the farms looking for a buyer (51 %) or a partner (73 %) were dairy cattle farms (figure 1), whereas only 27 % of buyers were interested in this sector (Chambre d'agriculture Pays-de-la-Loire, 2019). In this work, the term "dairy" means "dairy cattle". The obstacles to settle in a dairy farm mainly concern land and financial aspects (financing, economic results…) (CNE, 2019). In addition, dairy farming, not well known in society, suffers from a poor image (physical difficulties, working hours, salary, living conditions, etc.) and has difficulties attracting people from outside the agricultural sector, while the agricultural population keeps on declining (7 % of the active people in the eighties and 1 % today) (CNE, 2019;Insee, 2020).

However, economic issues remain a reality as current agricultural policy keeps dairy farms dependent on subsidies, although organic farms are less sensitive to them [START_REF] Bouttes | Evolution de la vulnérabilité des élevages laitiers permise par leur conversion à l'agriculture biologique[END_REF]. By selling all of their milk in long supply chains, the majority of dairy farmers do not control their milk sales price and find themselves losing out on the distribution of added value, which tends to accumulate downstream (Broussolle et al., 2013). For instance, while prices of organic dairy products show an upward trend between 2019 and 2020 (table 1; FranceAgriMer, 2020), the price of organic milk purchased by dairies has not increased during this period (GAB44, 2021b). In addition, dairy farmers would receive barely 37 % of the added value, which does not cover their expenses (without subsidies) (Observatoire, 2016). Seeking more added value would be a way for farmers to create more income and to be more resilient.

One way to achieve this could be the creation of a processing workshop. It should allow a valorization of producers, by emphasizing their know-how, of the farm by creating value and thus by valorising farms with human size and to promote the local development by creating jobs [START_REF] Fnab | Comment les collectivités locales peuvent-elles favoriser une agriculture favorable à la biodiversité ? 28 FNAB[END_REF]. Furthermore, 37 % of project holders in 2019 would like to create one.

In this context, one of the GAB44's missions is to provide support and technical advice to organic farmers and project holders in Loire-Atlantique. Concretely, it manages exchange groups of farmers like economic and environmental interest ones (GIEE) that want to improve themselves on various subjects including dairy processing and short supply chain trade. However, contrary to the long supply chains, the GAB44 does not have yet technical and economic references for the short ones, because data related to processing workshops and marketing are not currently collected and that no studies on the impact of processing on organic dairy farms have been conducted.

Yet, few studies show that selling in short supply chains, and in particular products processed on the farm, has an impact on the economic performance and also on technical characteristics. In fact, it allows to "capture the added value" but also to be more autonomous, to diversify the production and the outlets and thus to have a more stable system (FNAB, 2018). However, capturing added value does not necessarily involve an increase in income because it is also often associated with an increase in labour and other associated expenses [START_REF] Capt | Partie 2 Exploitations bovines laitières en circuits courts : diversité, localisation et approche des performances[END_REF]. The economic conclusions also depend on the type of farm studied characterized in particular by the share of processed milk in relation to the total quantity of milk produced but also by the range of processed products offered [START_REF] Chiffoleau | Impacts sociaux des circuits courts alimentaires sur les exploitations agricoles : diversité des modèles et analyses croisées[END_REF].

Processing has an impact on agricultural practices, on the one hand because farmers want to adapt their practices to consumer demand (reduction of chemicals, increase of grazing...) but also because they directly influence the quality of processed products. For example, the cows' diet has a direct impact on the characteristics of milk (taste, colour, fat and protein contents...) and therefore on the cheesability and on the products (fatty acids, spreadability of butter…) [START_REF] Grelet | Influence de l'alimentation des vaches laitières sur la fromageabilité du lait[END_REF]. In fact, studies show that protein and fat contents are positively correlated with milk cheesability [START_REF] Verdier-Metz | Relationship between milk fat and protein contents and cheese yield[END_REF]. Another example is butyric spores whose fermentation can create manufacturing defects in cheese or give taste or smell to products. Their presence in milk is directly related to the practices related to the fodder, from the harvest to the conservation and distribution, but also to the milking [START_REF] Modric | Maîtriser les butyriques, pour moins de gaspillage et plus de bonus ! 3 Observatoire de la formation des prix et des marges des produits alimentaires (2016) La formation des prix et des marges dans la filière des produits laitiers de vache. Réseaux d'élevage[END_REF]. Moreover, some products have labels and meet a specification requiring specific practices like based-on-grass systems [START_REF] Farruggia | En filière fromagère AOP, les conditions de production dans les cahiers des charges et leurs conséquences pour les exploitations[END_REF]. Still related to the quality of milk, farmers make choices concerning breeds (crossbreeds or pure breeds, mixtures or a single breed) and choose a compromise between quality and quantity [START_REF] Capt | Partie 2 Exploitations bovines laitières en circuits courts : diversité, localisation et approche des performances[END_REF]. In general, it seems that dairy farms with a dairy processing workshop have more extensive practices, less corn in the crop rotation and opt for more rustic and less productive breeds but producing better quality milk [START_REF] Hurtaud | Caractérisation du lait de deux races locales de vaches : la Bretonne Pie Noir et la Froment du Léon[END_REF][START_REF] Madec | Caractérisation et conservation de la diversité bactérienne d'un lait fermenté traditionnel breton, le Gwell® en lien avec la préservation d'une race locale de vache[END_REF].

Thus, this work aims to answer the following question: to what extent dairy processing is a lever of technical and economic performance for organic dairy farms in Loire-Atlantique? First, a state of the art explains the notion of economic performance at the farm level, as well as the existing criteria, indicators and methods to measure it. Then, the data collected within the different dairy farms are exposed and analysed in order to highlight the differences in technical and economic performance terms correlated with the presence of a processing workshop. Explanations for the differences found are presented. Finally, a discussion on the territorial impact of the development of organic dairy farms with processing workshop, linked with the agroecology, is held. 2 State-of-the-art

Notion of performance

Since the 15 th century, the meaning of the polysemous term 'performance' has evolved considerably. While mostly used for sporting events, this 'catch-all' term also refers to artistic or literary works from the 18 th century onwards and then was suited with the economic domain and more specifically with companies from the 20 th (CNRTL, 2021). In 1997, Bourguignon summarized the different meanings of 'performance', that can be objective or subjective, which are: an action, its result or even its success [START_REF] Bourguignon | Sous les pavés la plage? ou les multiples fonctions du vocabulaire comptable : l'exemple de la performance[END_REF].

In this work, 'performance' is used from an economic point of view. In 1980, Gilbert adopted a classical and rationalist vision of performance and defined it as 'the optimization of the relationship between the 'objectives, means and results' of a company that can be assessed by indicators called the relevance, the effectiveness and the efficiency (figure 2; [START_REF] Jacquet | Management de la performance : des concepts aux outils[END_REF]. This definition, focusing only on financial aspects was quickly questioned in the two-thousands because it does not allow to have a real vision on the perennity of a company.

At the same time, questions emerged about the responsibility of corporations 'for the impacts of its decisions and activities on society and the environment, through transparent and ethical behaviour' that contributes to sustainable development, including: 'health and the welfare of society; takes into account the expectations of stakeholders; is in compliance with applicable law and consistent with international norms of behaviour; and is integrated throughout the organization and practised in its relationships' (ISO, 2012). This concept, invented by Browen in 1953 is called Corporate Social Responsibility (CSR). Thus, CSR is described as the adaptation of sustainable development to the scale of the company, i.e., microeconomic scale [START_REF] Dohou | Mesure de la performance globale des entreprises[END_REF]. In this way, CSR is seen as a goal itself and the overall performance of a company is a measure of the degree to which CSR has been achieved, and thus of the sustainability of the company [START_REF] Zahm | De la responsabilité sociétale d'une exploitation agricole à la mesure de sa performance globale[END_REF]. It results from the aggregation of economic, environmental and social performances of a corporation.

As companies, farms are concerned by the CSR. Furthermore, due to their direct impacts on economic (economic branches), environmental (protection and conservation of natural resources…) and social pillars (rural territories dynamism, social link between urban and rural communities…), the term 'sustainable agriculture' has emerged from scientific works since the Brundtland report of the United Nation of 1987. It seems that the commonly accepted definition of sustainable agriculture, as 'ecologically sound, economically viable, socially just and humane agriculture', translates the objectives of CSR adapted to agricultural sector [START_REF] Bonny | Les possibilités d'un modèle de développement durable en agriculture le cas de la France[END_REF]. That is why the overall performance of a farm characterizes the level of sustainability of the farm by transposing, at the scale of the enterprise, the application of the concept of sustainable development.

Given the type of data collected within the RBL, economic performance is focused on, in the rest of this thesis, that is to say in the sense of Gilbert. Some of the economic indicators, that are developed and used later in this work, are however closely linked to the social pillar. This is particularly true of those concerning transferability (partners remuneration) and territorial dynamism (jobs creation).

2.1.1 How can farm economic performance be measured?

Farms are complex systems. In order to measure their economic performance, it is necessary to choose the most appropriate methods. In general, each method requires a pre-selection of criteria and indicators. A criterion is an element, an important sub-category of economic performance, for example the level of transferability of farms. In order to have an idea of a criteria that cannot be measured concretely, we use indicators that give an information by being measured.

2.1.1.1 The most currently used tools in France for dairy farms

Presentation of the tools

In order to select criteria and indicators of economic performance, this work relies on existing methods of sustainability diagnosis. Several French tools have been created to calculate the sustainability of farms.

Among the most used in France we can mention: Indicateurs de Durabilité des Exploitations Agricoles (IDEA) sponsored by the Ministry of Agriculture [START_REF] Zahm | Évaluer la performance globale d'une exploitation agricole à partir d'un cadre conceptuel mobilisant les propriétés et objectifs de la durabilité en agriculture La méthode IDEA version 4[END_REF], the Diagnostic de Durabilité of the Centres d'initiatives pour valoriser l'agriculture et le milieu rural (CIVAM) network (CIVAM, 2018) and the Diagnostic Agriculture Paysanne of the Fédération Associative pour le Développement de l'Emploi Agricole et Rural (FADEAR) [START_REF] Viollin | Diagnostic agriculture paysanne[END_REF]. Even if they were not created specifically for dairy farms, they are very well adapted to several types of production including dairy ones. The first two tools integrate three independent aspects of sustainability: economic, agro-ecological and socio-territorial, which allows to use only the first one for this study. On the contrary, in the last one, these three aspects are mixed within several themes to show their interdependence. It is therefore more difficult to use it with a strictly economic approach (FADEAR, 2021). Those tools are relevant because of their systemic approach and their farm study scale.

Comparison of the tools

CIVAM and FADEAR are networks of farmers' and rural people's associations whose objective is the development of a sustainable agricultural model, also qualified as alternative. Their durability diagnostics have been created by technicians and farmers for farmers as a reflection tool for farmers to assess their practices and to progress [START_REF] Civam | Diagnostic de durabilité Réseau CIVAM -Guide de l'utilisateur[END_REF]FADEAR, 2021). However, whereas CIVAM claims to be apolitical, FADEAR is represented by a large majority of farmers from a union, the Confédération paysanne (Confédération paysanne, 2021). On the contrary, the first version of IDEA was created in 1996 by a group of agronomists and other experts following a request from the Ministry of Agriculture and Fisheries that wanted a durability tool for agricultural education. After several updates, it can be also used by professionals (farmers, advisors and other agricultural organisms) and research [START_REF] Vilain | La méthode IDEA[END_REF]. It is therefore more complete and more complex to use. Figure 4: Graphs explaining the frontier analysis method with input (a) and output (b) orientations [START_REF] Zahm | Evaluation de la performance économique globale des exploitations agricoles : cadre conceptuel et applications[END_REF] Technical inefficacity

Technical inefficacity

The Ministry of Agriculture works often with the Fédération nationale des syndicats d'exploitants agricoles (FNSEA), as the chambers of agriculture are mainly represented by this agricultural union [START_REF] Delmas | La FNSEA a encore remporté les chambres d'agriculture (derrière l'abstention)[END_REF]. As some sustainability indicators may vary according to the political orientation of the sponsors, it seems interesting to compare these three tools.

Concerning the economic dimension, the three tools are pretty similar but the Diagnostic de Durabilité seems more complete, given that it is inspired by the IDEA, FADEAR and Solagro methods. Economic indicators used are ratios calculated from intermediate management balances (IMB), themselves calculated from accounting data. Economic indicators provide information on the health of the company, to verify if its strategy is effective in terms of added value and capital. It also anticipates risks such as dependence on subsidies or concerning its specialization [START_REF] Civam | Diagnostic de durabilité Réseau CIVAM -Guide de l'utilisateur[END_REF]. Also, the diagnostics focus on criteria of transferability but also on the labour remuneration. Indeed, the question of work remuneration is a thorny issue in the agricultural sector, which is known to be time-consuming and not very profitable. This is the reason why the CIVAM invented in 2015 a new IMB called 'résultat social' (social result) (figure 3; CIVAM BIO 53), which indicates the value remaining to remunerate all the people working on the farm, farmers and employees. Once the indicators calculated, data are reshaped in order to be analysed.

The different methods of analysis

In their work in 2020, Zahm et al. distinguish four main evaluation methods for approaching the economic performance of a farm or a group of farms. As they do not lead to the same interpretations and conclusions, they are presented separately.

The efficiency frontier analysis method and the score methods: individual performance calculations

The frontier analysis method is based on the calculation of the efficiency between a given pair of inputs (land, labour, cows, feed, capital equipment, and managerial ability, etc) and outputs (milk production, economic results) [START_REF] Aldeseit | Measurement of Scale Efficiency in Dairy Farms: Data Envelopment Analysis (DEA) Approach[END_REF]. A theoretical efficiency curve is calculated from a set of field data from homogeneous farms with identic agronomic potential and consists of the points that minimize for a given level of outputs, the quantity of inputs needed (figure 4 (a); [START_REF] Zahm | Evaluation de la performance économique globale des exploitations agricoles : cadre conceptuel et applications[END_REF] or conversely that maximise the quantity of outputs produced for a given quantity of inputs (figure 4 (b); [START_REF] Zahm | Evaluation de la performance économique globale des exploitations agricoles : cadre conceptuel et applications[END_REF]. Depending on the method chosen, the idea is to calculate the distance between this optimization curve and the point represented by the farm under study. This method is called Data Envelopment Analysis (DEA) (Jacobs, 2020). Although theoretically very efficient because it calculates a case-by-case performance taking into account farm potential, this method cannot be used in this work due to the lack of homogeneous farms.

The score method consists in creating an overall score (Y) from numerical indicators (Xi) to which coefficients (ai) have been assigned that represent the specific weight of these indicators in the final score. A numeral indicator can be a number of points given to an indicator. Weighting allows to give, relatively, more importance to specific indicators. In this way, the final score is made up of a linear relationship of the type:

6 6 Y = a1X1 + a2X2+ ... + anXn.
This method is appropriate for aggregating indicators of the same type like economic ones. However, in some cases, it is important to think about the principle of 'no compensation' and if it is relevant that a 'good' indicator can compensate a 'bad' one. In this case, scores can be made for each economic 'sub-category'. Then, the final economic score is the worst obtained on all the economic subcategories, according to the limiting factor principle [START_REF] Zahm | Evaluation de la performance économique globale des exploitations agricoles : cadre conceptuel et applications[END_REF]. This is the method used for IDEA and the CIVAM and FADEAR tools.

2.1.1.2.2

The multi-criteria method: rank of a group of farms' performances.

The multi-criteria method is a variant of the score method but applies a relative comparison to a whole group of farms in order to rank the performance of farms. It is based on the establishment of a score from selected indicators. However, these indicators are not directly taken into account in the calculation formula. For each indicator, a comparison is made between the value of the farm and with the median value of the group. Depending on its position in relation to the median value, a malus, a bonus or a '0' is assigned. The final score is therefore the sum of all the malus and bonus obtained for each indicator [START_REF] Chatellier | L'hétérogénéité des exploitations laitières françaises et leurs écarts de performances économiques : des situations contrastées dans une hypothèse de baisse du prix du lait[END_REF][START_REF] Zucali | Multi-dimensional assessment and scoring system for dairy farms[END_REF].

The counterfactual method: test of the significance of a factor effect on performance

The counterfactual approach principle is to determine if a modality has significative impacts on indicators of economic performance after having formed two groups, as similar as possible, one with the modality whose effect we want to measure and the other without [START_REF] Flubacher | Comparison of the Economic Performance between Organic and Conventional Dairy Farms in the Swiss Mountain Region Using Matching and Stochastic Frontier Analysis[END_REF]. In the case of this thesis, the first group could be composed of dairy farms having a processing workshop and the second of farms selling their milk in long supply chains.

The literature review defined the notion of economic performance for a farm and identified relevant assessment methods. The choice of the methods used for this work are explained later, in the material and methods part, given that it mainly depends on the characteristics of the collected data (farms effective).

. 3 Material and Methods

Selection of a sample of farms

For this work, a sample of 28 organic dairy farms in the Loire-Atlantique was selected, i.e. 8 % of the department's organic dairy farms (Agence Bio, consulted in 2021). Among these farms, 20 were already part of the RBL in 2020 (figure 5).

Were selected 18 RBL farms selling in long supply chain because they were specialized in dairy production and that no data were missing. Those farms formed the group PROCESS-NO.

Only 2 RBL farms had a processing workshop and as all farms of the GIEE transformation do not process yet, only 5 with a processing workshop for at least 2 years were selected. Thus, 3 farms were added in order to collect more data from farms processing milk. In total, ten processing farms participated in the data collection, which represents 50 % of the organic dairy farms processing in Loire-Atlantique (GAB44, 2021) (figure 5).

They formed the PROCESS-YES group.

The difference in numbers between PROCESS-YES and PROCESS-NO groups is voluntary. Since the number of farms selling all of their production through long supply chain is much higher than the number of farms processing part of their production, there is a greater variability in the profiles of the farms, which has been approached by increasing the number of people studied.

The data collected

Each year, the GAB44 collects a wide range of data on RBL farms, but not all of it was used in this work (figure 6). The data that were useful concern:

-The structure of the farm -Technical characteristics related to dairy farming -Crop rotation and yields -The accounting This year, in connection with the creation of a 'GIEE transformation', data related to the transformation have been collected specifically. Similarly, not all the data collected for the GIEE were used in this work.

Data collection method

The data collection for the RBL was done in three steps.

First of all, an e-mail was sent with one or two documents attached in order to collect the most time-consuming data. The first one was a technical document related to the breeding practices (milk payments, health book, ration...). The second was specifically about the processing activity, the characteristics of the workshop, the economic data and the marketing methods. Farmers were asked to send their accounting documents. It was also an opportunity to set a date for a two-to-three-hour interview. Considering the sanitary context, breeders had the choice between a physical or a telephone appointment. Only one was done by telephone.

Before the appointment, the technical data related to the herd was collected thanks to their herd management app account.

The interview was the occasion to finalize the data collection, by completing the missing data and adding a section on crop rotation. A physical appointment has the advantage of creating a link with the farmer, of putting concrete figures behind them and thus of having a more precise vision of each farm. he often ended with a tour of the farm.

Finally, a telephone or e-mail follow-up phase was carried out to complete the missing data.

Choice of data to be analysed

For reasons of time and because not all farms have the same accounting closing date, the data analysed are either those collected in 2020 or those collected in 2019. For the farms that were already in the RBL in 2019, the data collected in 2019 was used, while for the GIEE farms or the supplementary ones, the 2020 economic data had to be collected. In order to save time, only the economic data necessary for the calculations of the economic indicators were extracted from the accounting documents.

Choice of indicators to look at

In order to be able to compare the farms between them, indicators were selected according to different categories. They are mostly related to technical points concerning dairy farming but also to economic points in order to relate the economic performance of the farms to their practices.

Practices are characterized according the following categories. 9 9

-General characteristics give an overview of the experience of farmers, the structure of their farms, the constraints (e.g., Usable Agricultural Area (UAA), grouped plots, grazing accessible area) associated with and allows to understand their technical choices, particularly in terms of intensification (per capita and in labour).

-Crop production can be an indicator of the intensive orientation in production if the proportion of silage maise in the Main Forage Area (MFA) is high or extensive if the proportion of pastures is important [START_REF] Idele | Résultats de contrôle laitier -espèce bovine France[END_REF]. Associated with yields and the cows' needs, it is used to calculate the degree of autonomy of farms for forage and concentrates.

-Milk, as the main primary product common to all farms, whether processed or not, illustrates the choice of farmers in the compromise quality (fat and protein contents) and quantity (litres of milk/cow) but also their performance.

-Feed has a direct impact on milk, in terms of quality and quantity produced [START_REF] Hoden | Maîtrise de la composition du lait : influence des facteurs nutritionnels sur la quantité et les taux de matières grasses et protéiques[END_REF]. The share of corn silage and concentrates gives an idea of the search for intensification of the production and the share of grass and hay of extensification but also of autonomy and added value. Feed being also one of the most important operational expenses and all forages not representing the same production costs (producing maise costs 6 times more (€60 /t of dry matter (DM)) than producing grass (€9 /tDM) (Chambres d'agriculture de Bretagne, 2016)), this indicator gives information on the strategy to search for productivity or to limit expenses.

-Reproduction indicators show the strategy chosen by the farmers in terms of animal profitability: younger animals (age at calving, lactation rank) and more productive or else lengthening of the life span (age at culling, lactation rank) and therefore the percentage of productive life of the animal. Reproduction is also closely linked to the health of the animal, an animal in bad health having more difficulty to have a fertilizing AI [START_REF] Tillard | Approche globale des facteurs associés à l'infertilité et l'infécondité chez la vache laitière: importance relative des facteurs nutritionnels et des troubles sanitaires dans les élevages de l'île de la Réunion[END_REF].

-Animal health indicators reflect the adequacy of practices with the animals but also the technical choices made by farmers regarding the use of allopathic substances.

These technical indicators are balanced with economic indicators, taken from the Diagnostic de Durabilité from the CIVAM and which have been classified according to three categories: efficiency, resilience and transmissibility. Indeed, the level of economic efficiency of a farm is a basic indicator of whether the system generates sufficient wealth and results to operate sustainably. The two other criteria are specifically forwardlooking. Indeed, farmers are looking to make their systems as resilient as possible, meaning which can withstand various environmental (climate change), economic (crisis) and social (retirements) hazards. As explained in the introduction, the notion of transferability of farms is a subject at the heart of preoccupations and will remain so for the next few years. Thus, these performance criteria are evaluated through the indicators calculated with the formulas in the table 2 and allows to assess the following points (CIVAM, 2018).

Efficiency:

-Economic efficiency: efficiency in creating wealth and autonomy from suppliers.

-Capital efficiency: capacity to generate income for the remuneration of labour from the mobilized capital. -Income generated per hectare: capacity to generate income for the remuneration of labour from the land area engaged. It is compared to the average value of the RICA for dairy production, which is €609 /ha.

Resilience:

-Financial autonomy: share of the wealth generated devoted to the payment of annuities.

-Economic autonomy: dependence on external purchases.

-Specialization rate: dependence on the client and the main outlet.

-Sensitivity to subsidies: part of the remuneration of the work allowed by the subsidies.

Transferability:

-Patrimonial weight: level of financial difficulty to take over the farm capital.

-Socio-economic viability: remuneration of partners and employees.

-Work efficiency: economic profitability of the total work time invested.

The starting hypotheses

Before starting the analyse, some hypotheses could be made, with regard to the state of the art.

H1:

The technical characteristics of PROCESS-YES farms differ from the other farms by focusing on the quality of milk rather than the quantity of milk produced. H1.1. The breeds of cows used are more rustic and less productive.

H1.2. The milk quality is better with higher fat and protein contents and with less butyric spores. H1.3. The proportion of grass in the ration of the dairy cows is higher.

H2: PROCESS-YES farms are more resilient in that they control all stages, from production to sale, of part of the milk produced and by diversifying their outlets and sources of income.

H3: PROCESS-YES farms are more economically efficient due to the creation of more added value and are therefore more transferable.

3.7

The analysis method

Generalities

The aim of this work is to distinguish a significant effect between PROCESS-YES farms and PROCESS-NO farms. Therefore, the counterfactual method is mainly used (linear models). As indications, the score method and the multi-criteria method are mixed in order to assess the distribution of farms and to identify potential extreme individuals.

The statistical analysis method

The idea is to compare whether there are significant differences PROCESS-YES farms and PROCESS-NO farms through a general linear model. When the explanatory variables are quantitative, a linear regression is performed with a model of the type:

Yij = β0 + β1Xi + εij Yij:
, the variable to be explained corresponding to the individual j β0: the mean (the intercept) β1: the effect of factor Xi on Y εij: the residual error, εi~N(0, σii) When the explanatory variables are qualitative, an analysis of variances is performed with a model of the type:

Yij = µ + αi+ εji
Y, the variable to be explained corresponds to individual j µ: the mean αi: the effect of the factor α of level i on Y εij: the residual error, εii~N(0, σii)

Most of the time, only the effect of one factor (processing) is tested. However, in some cases it is necessary to introduce another factor (example hay drying) in order to obtain significance.

In order to establish these models, assumptions of independence of observations, homoscedasticity (stability of variance), independence and normality of residuals are made. When a p-value is less than 0.05, the validity of the model hypotheses is checked using the functions ols_plot_resid_fit and ols_plot_resid_hist for linear regressions and using the functions shapiro.test and bartlett.test for analysis of variance (ANOVA) (Annexes I and II).

In some cases, the hypotheses are not verified and given the small number of farms within groups, it is impossible to override these hypotheses. Thus, the models are left using the permutation method (aovp function). In this case, a (p) is indicated before the p-value. 4 Results and analysis 4.1 Technical results

Presentation of both studied groups

The structural characteristics of the farms studied are presented in the table 3. For each characteristic, a 1factor ANOVA was performed, in order to know if the 'processing' factor had a significant impact on it.

The results show that PROCESS-YES farms have been organic for longer than the others (+10 years, p-value = 0.003)). In general, PROCESS-YES farms were already organic when the oldest current partner was installed and then they created jointly the processing plant (8/10). On the contrary, the farmers of PROCESS-NO farms are the ones who have taken the step to become organic (14/18).

Usable Agricultural Area (UAA) is not a criterion influencing the establishment of a processing workshop. So, a processing facility seems adaptable to any type of UAA. However, the area accessible to cows on pasture seems to be important. Although there was no significant difference between both groups, the organic farms exceeded the 0.75 hectares accessible per cow, that is the theorical limit for full-grass systems (25/28) (Guillois, 2020).

The size of the dairy herd does not change significantly from one group to another. Moreover, PROCESS-YES farms produce significantly less milk (-40 %) than the others. This is coherent with the fact that for 90 % of PROCESS-YES farms, the dominant breed is no longer Prim'Holstein but more rustic breeds or crossbreeds, reputed to be less productive (Annexe III) (figure 7), whereas 56 % of the farms of the PROCESS-NO farms still have this breed in majority (p-value = 0.04).

As it may seem logical, the creation of a new processing workshop, by creating a new workload, is accompanied by an increase in labour. Thus, on average, partners are more numerous in PROCESS-YES farms (+ 0.8 Man Work Unit (MWU) partners, p-value = 0.03) and they hire more (+ 1.9 MWU employees, p-value = 0.001). That is the reason why, finally, partners do not work more in PROCESS-YES farms. The difference is even striking for the UAA /MWU and milk production/MWU/year ratios. Indeed, with a processing workshop, 24.4 ha and 43,000 L of milk produced can support 1 MWU, while for a farm without, it is necessary to double the surface (p-value = 0.0004) and multiply the quantity of milk by 4 (p-value = 2.2e-16). Concerning the management of working time, some farmers have nevertheless pointed out that the transformation was creating new on-call duty times, linked to the transformation process. 

Crop rotation

The results show that both groups have the characteristics of organic dairy systems, i.e. mainly based on grass (> 80 %) (table 4). They are rather extensive systems, especially since they have less than 10 % of corn in the MFA, which is even less than the average of the conventional and organic grassland systems in the network of the Chambre d'agriculture des Pays-de-la-Loire (Les Réseaux d'élevage, 2009). However, PROCESS-YES farms tend to have more pastures (+ 7 pts, p-value = 0.06) and less corn (-5 pts, p-value = 0.09) in their MFA than others. While the presumption is very low (10 % > p-value > 5 %), this trend is found by other studies as indicated in the introduction [START_REF] Capt | Partie 2 Exploitations bovines laitières en circuits courts : diversité, localisation et approche des performances[END_REF]. Concerning cereals, no trend is noticeable.

Autonomy levels are calculated with the consumption, crop productions and purchases for the whole dairy herd. While both groups have the same rate of autonomy in forage, there is a significant difference in autonomy in concentrates. PROCESS-YES farms tend to be more autonomous (+27 pts, p-value = 0.09). This is mainly due to the fact that they do not distribute concentrates to heifers (6 / 10) or less than other dairy farms (-179 kg/heifer, p-value = 0.04). In fact, smaller breeds they have such as Bretonne Pie Noir (BNP) and Jersey have lower requirements in terms of concentrates than other breeds and that half of the farms in the processing group use foster cows (4 L of milk replacing 1 kg of concentrates) (Chambres d'agriculture Bretagne, 2014). The heifer production and its potential impact is not studied further due to lack of data.

Milk characteristics

Milk is marketable below certain thresholds (for cells and germs) and paid with bonuses/penalties to the farmers according to several criteria: the protein content, the fat content (the higher the better) and the concentrations in germs, butyric spores, cells and lipolysis (the lower the better) (CNIEL, 2019).

The results show that significant differences are in the protein and fat contents as well as the quantity of milk produced per cow.

In fact, PROCESS-YES farms have an average of 1.9 g/kg higher fat content (p-value = 2.2e-16) and 1.6 g/kg higher protein content (p-value = 0.004) (table 5; figure 8 (a) and (b)). Concerning butyric spores, cells and germs, there is no significant difference and both groups are below the threshold. Both groups have most likely good sanitary conducts.

Another criterion that is very much affected by the transformation effect is the quantity of milk produced per cow. On average, there was a decrease of 1,540 L of milk produced per cow (p-value = 4e-5) (table 5; figure 8 (c)). This decrease in production can partly explain the higher protein and fat contents. Indeed, since contents are a ratio between useful dry matter and milk volume and dry matter does not vary proportionally with milk volume, cows producing less tend to have better contents [START_REF] Herman | Analyse de la composition du lait en France en 2005 et[END_REF].

According to the bibliography, quantity can also be linked to two main factors, the breed and the ration [START_REF] Huchon | Quelles incidences des systèmes d'alimentation et de la race sur les fermes laitières biologiques ? 1[END_REF].

The ration

In order to see if the ration was a parameter that could explain variations in the quality and quantity of milk produced, ration from both groups has been compared. The main forages were studied, i.e., fresh grass (pasture and green feed), hay, corn silage, grass silage, and concentrates. Grass wrapping and grass silage have been grouped together because they are both a form of wet grass preservation.

To visualize the data, a Principal Component Analysis (PCA) was performed (figure 9). The axes represent more than 76 % of the intercept, so it can be said that the individuals and variables are well projected. The graph of the individuals shows a horseshoe distribution. Some farms have average values while others have extreme values. PROCESS-YES farms tend to be positioned below axis 1 of the PCA and to the left of axis 2.

On the graph of variables, all variables are well projected. There are correlations between the amount of grass and hay fed from one part and the amount of corn silage, grass silage and silage fed from the other part. On the one hand, farms that tend to use the most pasture in the ration are also those that distribute the most hay.

On the other hand, farms that distribute the most corn silage also distribute relatively more wrapping and grass silage. There is no correlation between the share of concentrates distributed and the rest of the ration. PROCESS-YES farms seem to be among those that graze the most and feed the most hay in the ration.

In order to verify these trends, a two-factor analysis of variance was performed. Indeed, the factor "barn dryer" was essential in order to highlight the significance of processing factor. First, processing factor is significant for the proportion of hay (+ 7 pts, p-value = 0.008) and corn silage (-8 pts, p-value = 2.2e-16) in the ration (table 6). In fact, 7 PROCESS-YES farms are full-grass systems whereas there are only 6 in the PROCESS-NO group. Then, they also tend to decrease the amount of grass silage and silage wrap (-6 pts, p-value = 0.09).

The difference in significance concerning corn in the MFA (0.09 in the table 5) and in the ration (2.2e-16 in the table 6) can come from the differences in yields which vary between 4.1 and 11.5 t of dry matter per hectare but also from the stocks made the previous year. Indeed, the reasoning for this work is done on the calendar year whereas the part of corn distributed at the beginning of the year was harvested during the autumn of the previous year. Also, the rations and surfaces provided by the farmers are sometimes approximate in order to give orders of magnitude, which can constitute a bias and explain these differences.

Thus, a hypothesis saying that the difference in contents and quantity of milk produced per cow was related to the proportion of corn silage, hay and grass silage in the ration was made. The significance of the 'ration component' effect on fat and protein contents, as well as on the quantity of milk was tested. The results of these tests are shown in the table 6. The protein content is clearly impacted by the feed. An increase in the proportion of hay seems to increase the protein content (+ 0.03, p-value = 0.01) while an increase in the amount of corn silage (-0.07, p-value = 0.01), wrapping and grass silage (-0.05, p-value = 0.006) decreases it. On the contrary, none of these components has a significant impact on the fat content. The hypothesis that another parameter plays on it can be made. Finally, the quantity of milk produced per cow is significantly impacted by the feed. The quantity of milk produced per cow is positively correlated with the proportion of corn silage (+ 74, p-value = 4.72e-05), wrapping and grass silage (+ 49, p-value = 0.002) but negatively correlated with the quantity of hay (-37, pvalue = 0.003) (table 7). These trends are confirmed by other studies done in Pays-de-la-Loire on organic systems [START_REF] Huchon | Quelles incidences des systèmes d'alimentation et de la race sur les fermes laitières biologiques ? 1[END_REF].

The breeds

The fat content is highly variable among the breeds in the sample (figure 10). Trends can be seen, with Bretonne Pie Noire attaining the highest fat content, while the Simmentale and Prim'Holstein have the lowest ones. However, there is not enough data for each breed, except for Prim'Holstein, the Tukey test does not allow us to show significant differences between each breed. According to the literature, these trends are pretty correct.

On average, all breeds, except the Prim'Hostein, have very close protein contents (figure 11). The Tukey test does not allow to show significant differences between each breed. According to the literature, differences should be found. This may be due to an insufficient sample for some breeds but also to the fact that the herds are not purebred. Indeed, only the majority breed has been taken into account but some herds were composed of several breeds, which can impact very strongly the contents.

However, by testing the 'Prim'Holstein' effect, a significant difference was obtained with an average difference of -1.9 mg/g (p-value = 2.19e-05) for Prim'Holstein compared to the other breeds. Thus, we can say that there is a breed effect.

Finally, the Tukey test shows significant differences 2 to 2 as soon as we compare the production of a breed with that of the Bretonne Pie Noire or the Prim'Holstein (figure 12). The Bretonne Pie Noire produces on average 2,215 L of milk less per year than the other breeds while the Prim'Holstein produces on average 1,756 L more. The annexe III in the appendix allows to appreciate the trends (as conventional values) in terms of the quantity of milk produced according to the breeds (Idele, 2020a). Thus, since the processing farms surveyed are the only ones with majority breeds such as Bretonne Pie Noire, Jersiaise, Montbéliarde, the quality but also the quantity of milk produced are strongly impacted by this choice.

Other factors such as genetics, forage quality or herd management also impact these characteristics but the RBL does not have the corresponding data at this level of detail [START_REF] Huchon | Quelles incidences des systèmes d'alimentation et de la race sur les fermes laitières biologiques ? 1[END_REF].

The herd management

The results show no significant difference between both groups, neither in reproduction (table 8) nor in health (table 9). Farms of both groups have good reproductive indicators.

On average, they aim for a 30-month calving, a good compromise between crossbreeding and productive time and they cull around 6 years of age, after 3 lactations on average [START_REF] Eilyps | Pourquoi faut-il baisser l'âge au vêlage des génisses ? Eilyps[END_REF] (table 8). The average number of artificial insemination (AI) is less than 2 which is quite good, especially knowing that there are many Concerning the sanitary treatments, farms are clearly below the 3 authorized allopathic treatments per cow and per year (table 9) (Chambres d'agriculture Bretagne, 2011). This indicates that organic herds are healthy and that organic farms are implementing proper sanitary practices. This is related to the high quality (cells and germs) of the milk. They also use more alternative treatments, as curative and preventive measures, rather than allopathic ones, the use of which with the purpose of preventing is prohibited by the organic specifications [START_REF] Réseau | Produire du lait bio[END_REF].

Synthesis of the main technical characteristics of farms

PROCESS-YES systems are different from the PROCESS-NO ones concerning breeds and ration. The results confirm the trends mentioned in the state of the art. These systems use more rustic breeds that produce less but better milk. Also, they use less fermented feed and more hay, which is why the share of grassland (resp. corn silage) in the crop rotation is higher (resp. lower) in these systems. This choice of feed reinforces the differences in terms of quality and quantity. Hypothesis H1 as well as the sub-hypotheses except for the part on the butyric spores are verified.

Regarding herd management and sanitary practices, no significant differences were found. Both groups have positive reproduction indicators and a similar early calving strategy. They use little allopathy in favor of more alternative treatments.

In order to test hypotheses H2 and H3, the different criteria of the economic performance of both groups were tested.

Analysis of the economic performance of farms

The analysis of the economic performance was done as follows. First, each indicator was analysed individually, by comparing both group and using the CIVAM scoring scale attached (annexes IV, V and VI). In order to verify the order of magnitude of the results, the values of the CIVAM referential of the organic category have been added.

For each sub-category, a 'general' score has been calculated, by following the CIVAM scoring scale, for each farm. Then, in order to appreciate the distribution of the individuals, the multi-criteria method, mentioned in the state of the art, has been used. A 'relative score', comparing the 'general one' of each farm to the median has been calculated.

In a second step, the analysis was refined by cross-referencing the indicators.

Economic efficiency

The following results compared with the CIVAM grid in the Annexe IV.

Table 10: Indicators of economic efficiency of the PROCESS-YES and PROCESS-NO farms [START_REF] Civam | Diagnostic de durabilité Réseau CIVAM -Guide de l'utilisateur[END_REF]CIVAM, 2020) For dairy cattle, the OTEX reference is €609/ha.

PROCESS-YES

(n = 10) For the processing farms, the economic efficiency ratio reached 51 % and for the other group 41 % but the difference is not significant (table 10). This means that the added value varies with the same rate as the income.

PROCESS-NO

In a very simplified way, the economic efficiency ratio is calculated as in the opposite equation (figure 13).

The expenses therefore vary in the same way as the income and consequently as the added value. Furthermore, on average, PROCESS-YES farms create significantly more added value (+ €78,900, p-value = 0.006; figure 14).

Then, the added value increases thanks to an increase in products but as expenses increase too, PROCESS-YES farms are not more efficient. Judging by the CIVAM scale, both groups have relatively high ratios with score of 3/5 to 4/5. For the PROCESS-NO group, the added value comes in particular from the fact that organic milk is a sign of quality recognized for the environment but also for human health [START_REF] Lortal | La valorisation de la matière première lait, évolution passée et perspectives[END_REF].

Comparing to industries, it seems harder for an organic producer to generate more added value marginally, from a high-quality product. In fact, industries achieve economies of scale or/and purchase generic milk (less expensive) in order to create high value-added products, lowering their costs as much as possible [START_REF] Reviron | Analyse de la distribution de valeur dans la filière laitière[END_REF].

Yet, by controlling the sale price of milk, PROCESS-YES farms can guarantee this added value. It would be interesting to look at the evolution of this ratio for PROCESS-NO farms over several years. If operating costs cannot go below a certain threshold, dairies can lower the price of organic milk below the cost price. Organic milk has so far only experienced one major crisis, between 2003 and 2006, as can be seen in the annexe VII showing the evolution of the average base price of RBL farms since 2004. Since 2008, the price paid for milk has only increased. However, with the increase in conversions, some organic producers are considering a new dairy crisis. It is for this reason and in order to be able to control the price of milk that one farm in the GIEE decided to set up a processing project.

Capital efficiency

In agriculture, tangible assets reach very high values. In order to be profitable, it is necessary that the capital allows to bring back a minimum of result compared to its value. Therefore, the capital efficiency indicator can be interpreted as follows. For every €100 of capital invested, PROCESS-YES farms manage to generate an average of €37 for labour remuneration, while the PROCESS-NO farms only generate €21 (table 10). However, these differences are not significant. According to the CIVAM scale, both groups have a score of 4 to 5/5. Thus, both types of farms are able to generate enough income for the work, from a given amount of farm capital.

In order to assess the level of capital or labour intensiveness of the farm, it is necessary to cross-reference this indicator with that of socio-economic viability in order to verify that the social result per MWU is viable. Income generated per hectare is on average €310 /ha higher for, with a p-value of 0.001 (€1,144 /ha for PRO-CESS-YES farms and €834 /ha for PROCESS-NO farms) (table 10). Since farms are characterized by their land impact, it is interesting to reason about the amount of work done per hectare. Thus, PROCESS-YES farms create more wealth on a given area and more work compared to other farms. They allow to support and develop more agricultural activity on a given territory.

General score of economic efficiency

There is no difference between global score of both groups. They are quite good and are about 3.7/5. Looking at the distribution of individuals according to the relative economic efficiency scores, it appears that individuals in both groups are relatively dispersed (figure 15). There is no significant difference in score between PROCESS-YES farms and PROCESS-NO farms. If PROCESS-YES farms generate more profit, it is due to the increase of the products and not to a better efficiency.

Resilience

The results are compared with the CIVAM grid in the Annexe V.

Economic self-sufficiency

Both groups exceed 75 % for the gross margin/product ratio (table 11). In other words, this means that the operational expenses related to livestock or crops do not exceed 25 % of the product. According to the CIVAM scale (Annexe V), this is the best possible case. Thus, there is no significant difference between both groups because the organic farms tend to have a very high level of autonomy, especially in fodder as seen previously.

Financial autonomy

The investment strategy is the same for both groups. Generally speaking, consolidated gross operating surplus (GOS) is used to remunerate partners, to pay loan repayments and financial expenses and to keep a safety margin improving working capital and cash flows. Farms of both groups have a relatively low level of annual payments compared to the GOS (40 %) which gives them a certain financial autonomy (table 11). They therefore reserve the majority of the GOS for the remuneration of the associates and to generate a safety margin. On closer examination, in both groups, several ratios reach more than 55%. It corresponds to farms that had made major changes in their systems (transfer and therefore redemption of partners' current accounts, conversions or creation of a processing workshop (investment in capital)).

Ideally, it would be necessary to make averages for each farm over several years to have a good overview of their global investment strategy. 

Transferability

The results are compared with the CIVAM grids in the Annexe VI.

Work remuneration

For both groups, the strategy of remunerating labour is the same insofar as more than 60% of the wealth created and the subsidies are used to remunerate labour. Both groups are in the best case possible.

Socio-economic viability and work efficiency

If the social result tends to be higher in PROCESS-YES farms, it is because they create a greater workload due to a new activity and must hire more people.

However, the social result per MWU is higher for PROCESS-NO farms (+ €12,421 /MWU, p-value = 0.047) (table 12). This is the same for the work efficiency ratio (+ 47 points of difference compared to the minimum wage, p-value = 0.05). While the working time of the partners does not increase between both groups and despite an increase in the social result for PROCESS-YES farms, their hourly disposable income is lower than the minimum take-home wage (Ursaff, 2021). In the social result, the remuneration for the partners and the employees are taken into account. However, while the employees must respect a limited number of hours per week and receive a salary at least equal to the minimum wage, the partners are not limited in time and can choose to be paid less. This is the limit of this indicator, which must be completed by the disposable income per partner. Thus, partners tend to be paid less on PROCESS-YES farms than on others.

Patrimonial weight

In taking over the farm, partners have to buy out the entire estate. The total number of MWU on the farms gives an indication of the size of the farm in terms of employment and thus the number of potential partners who could take over the farm. Therefore, the patrimonial weight gives an idea of the amount of capital to be repaid per unit of work. The lower the amount per MWU, the easier it is for banks to grant loans because it is more easily repayable. The takeover is therefore easier. Thus, the takeover of PROCESS-YES farms would be easier, with a difference of €66,000 of farm capital per MWU between the two groups and a p-value of 0.05. Although the creation of a processing workshop represents an increase in capital, it means that the capital generates more need in labour or in other words, there is less pressure on labour to reimburse debts. One limitation, however, is that the capital used for these calculations was taken from accounting records and is a value at a given moment, without taking into account the depreciation of farms. For both groups, individuals are scattered. There is no significant trend in transferability because partners of PROCESS-YES farms are more easily transferable from a financial point of view but the partners are paid less (figure 17). Yet, both groups have quite good transferability scores (>3/5).

4.2.4 Synthesis of the main differences in economic performance due to a processing workshop A single indicator is not sufficient to draw conclusions about the economic performance of one or more farms.

It is the set of significant indicators as well as the trends that allow this. In general, farms of both groups are performing well, having in most cases more than 3/5. The creation of a processing workshop accentuates the trends already noted between the organic and conventional systems that are more wealth, more resilience and more autonomy [START_REF] Bouttes | Converting to organic farming as a way to enhance adaptive capacity[END_REF][START_REF] Chambaut | Profils environnementaux des exploitations d'élevage bovins lait et viande en agriculture biologique et conventionnelle : enseignements du projet CedABio. 5 Chambres d'agriculture Bretagne[END_REF].

Using the ratios of economic self-sufficiency and of income per hectare, since subsidies distributed are still proportional to the UAA and as it has already been shown that the income per hectare was higher for PROCESS-YES farms, the increase in social result is not allowed by the subsidies but by the augmentation of products and then of wealth. In addition, the capital weight ratio is lower for PROCESS-YES farms. After verifying that at least one minimum wage with social contributions was generated per labour unit (socio-economic viability ratio), it is possible to conclude that the strategy of these farms is to intensify in labour rather than in capital. This is possible thanks to the release of wealth. They need to produce less, in volume, than others for a given social result, and therefore need less means of production. This is a very positive point for the transferability knowing that the capital to transmit is one of the first obstacles.

Yet, there is no general trend concerning transferability. Although from an economic point of view, the transfer of farms with a processing workshop is easier insofar as the capital better remunerates the work, a point of vigilance is put on the hourly remuneration of the partners.

Finally, PROCESS-YES farms are more resilient by not putting all their eggs in one basket. By adopting a diversification strategy, they offer several products and ensure several outlets. Thus, in case of a crisis or a change in demand, they are less sensitive and more reactive. Also, by increasing the added value, they decrease their sensitivity to subsidies and secure their social result.

A point of vigilance is put on the interpretation of economic indicators. Some ratios can vary greatly from one year to the next, such as GOS. In addition, some farms are at cruising speed while others have just been taken over, or have recently invested in new infrastructure, which can increase the share of annual payments. This is notably the case for one farm in the PROCESS-YES group sample. Ideally, averages of each ratio, by farm, should be calculated from several accounting years to get more reliable trends. Due to a lack of time but also of means, some farms processing or being in organic farming for a short time, this approach could not be undertaken. 

Factors explaining the increase of income of PROCESS-YES farms

The increase in wealth is due to the increase in products. The figure 18 decomposes the income for both kind of farm.

Thus, it would be interesting to know the factors responsible for this increase in products. Given that the amount of milk produced per hectare is significantly lower for the PROCESS-YES farms (1,783 L/ha AAU) compared to (3,594 L/ha AAU) with a p-value of 0.0001 (table 3), two hypotheses can be formulated:

H4: The milk contents of the PROCESS-YES farms allow their milk to be better paid by the dairy than the PROCESS-NO ones.

H5: The price of processed milk (pmilk processed average) is higher than the price of milk bought by the dairy (pmilk dairy).

The figure 19 represents the graphs of the individuals and the variables of the PCA made with the variables of added value, income, share of processed milk, quantity of processed milk and sold to the dairy, price of milk per 1,000 L whether it is sold to the dairy, processed or its average price. The average price of milk is calculated as a weighted average between the respective prices and quantities processed and sold to the dairy.

In this PCA, the positive link between added value and income is very clear.

On the contrary, the variable of the price of milk purchased by the dairy is very poorly projected and can not be linked with other variables. PROCESS-YES farms that sell part of their milk to the dairy are not better paid than the others (table 13) because PROCESS-NO farms group also provide very good quality milk (butyric spores, germs, cells). It should be noted, however, that the two farms with BPN and therefore with the best fat contents do not sell milk to the dairy.

The variables 'share milk processed' and 'average price milk' are correlated. The average price of processed milk per 1000 L is €1,500 /1,000 L and the average price of milk sold to the dairy is €473 /1,000 L (table 13). Thus, the more the share of milk transformed is important, the more the average milk price is too. This is the reason why the share of processed milk is positively correlated with the product (p-value = 0.05). Also, it is possible to generate wealth with small volumes produced and thus processed. Indeed, the lower the quantity of processed milk, the higher the average price of processed milk (figure 20) (p-value = 0.05). This is mainly due to the fact that the 3 farms that produce the least (<100,000 L), process 75 % of their milk (1/3 if not all (2/3). Not being able and/or not wanting to increase their volumes, their strategy is to control the price of their milk as much as possible, by processing and selling it at the highest prices of the sample (€2,000 / 1,000 L on average).

Thus, hypothesis H4 is rejected but hypothesis H5 is retained. It is through the increase in the average price of processed milk that PROCESS-YES farms create more product and therefore more wealth. 

To go further: very different profiles of processing farms

Given the number of PROCESS-YES farms and in order to conduct a statistical study, a binary analysis focused on the question 'Does the farm have a processing facility?' was conducted. However, although an overall positive effect on economic performance was noted for the PROCESS-YES group, each farm did not obtain the same scores. Indeed, behind the creation of a processing workshop lies a whole strategy and choices, different from one farm to another, which could impact the performance of the farms and thus explain this intra-group variability observed. These choices concern in particular the quantity of milk, the share of processed milk in relation to total production, the average price of milk per 1,000 L processed, the range of processed products and the outlets chosen.

In the sample, the amount of processed milk varies between 50,000 L and 250,000 L per year (figure 21). As previously mentioned, it is impacted by the choice of breed, the size of the herd and the share of milk processed.

There is also an important variability in the share of milk processed (figure 22). The two only farms in the sample that process 100 % of their milk have Bretonne Pie Noir herds. On the contrary, other farms transform only a minority of their milk. In fact, the share of processed milk is notably correlated with the date of creation of the transformation workshop (p-value = 0.002, figure 23). The more recent a processing plant is, the less important is the share of milk processed. This is related to the time needed to start the workshop, to find outlets, etc.

In addition, the farms have not chosen the same marketing strategies. Some of them prefer to use intermediaries such as organic stores and supermarkets, because they can sell larger quantities in a short period of time. On the contrary, others promote direct sales via farm stores, markets and network of associations for the preservation of smallholdings (AMAP) in order to have contact with consumers but also to sell their products at a higher price (figure 24).

Moreover, the main advantage of processing is that producers choose the price at which they sell their products. Depending to the farms, it can vary from €1,050 to €2,200 per 1,000 L of processed milk (figure 25). In theory, this allows them to choose a price according to their cost price and to ensure a fair remuneration. It is also interesting to calculate the general price of milk, taking into account the milk sold to the dairy. Thus, depending on whether the price of processed milk is relatively low but the share of processed milk is high or, conversely, little milk is processed but the price is relatively high, we can obtain an identical general price of milk. Within this group, farms that produce the least quantity of milk tend to be those that sell their processed products at the highest prices (p-value = 0.10) (figure 20). It would also have been interesting to calculate the production costs of processed milk to know the margin made by the farms. This could not be done due to lack of time.

Figure 26: Structural schema of the impact of the development of organic dairy farms with processing facilities at the local level

Finally, the range of products offered has a very strong impact on turnover. The table in the annexe VIII lists all the prices per product and per 1,000 L, before tax collected, on the 10 farms in the sample. It can be seen that the prices are multiplied by 5 between butter and yoghurts. After discussion with the producers, the prices are chosen according to consumer demand and the price clients actually pay at the cash register. For example, an increase in the price of yogurt is less noticeable than for cheese because the amount on the receipt is less important for yogurt than for cheese. The choice of whether or not to specialize can therefore have a significant impact on the value added.

Within this small sample, it is still possible to identify two main strategies. On the one hand there are farms that produce small volumes of milk (≤100,000L), with rustic and less productive breeds (BPN, Jersey), which process almost all of their milk and mostly practice direct sales. On the other there are farms that produce a more substantial volume of milk (≥200,000L), that still sell a significant share of milk to the dairy (≥100,000L) and for which intermediaries constitute a non-negligible outlet.

In order to obtain significant results concerning the technical and economic performance of the farms that process, it would be necessary to extend this work to all the organic dairy farms with a processing workshop in Loire-Atlantique and even to the Pays-de-la-Loire region.

Global discussion: processing workshop as an agroecological approach

The figure 26 summarizes the challenges of setting up a processing workshop in connection with agroecology.

The implementation of a processing workshop in an organic dairy farm is perfectly in line with an agroecological approach. It has direct impacts on the economic and social pillars by supporting the environmental one and has repercussions at the farm and at the local (regional).

The beneficial impact of organic farming compared to conventional farming has been demonstrated via several studies, on water quality, biodiversity and global warming thanks to the ban on the use of pesticides and synthetic amendments but also by promoting virtuous conduct (long and diversified rotations, aging of herds, forage autonomy ...) [START_REF] Fnab | Comment les collectivités locales peuvent-elles favoriser une agriculture favorable à la biodiversité ? 28 FNAB[END_REF][START_REF] Fnab | Comment les collectivités locales peuvent-elles favoriser une agriculture favorable à la biodiversité ? 28 FNAB[END_REF][START_REF] Vian | Agriculture biologique et qualité de l'eau. Etat des lieux des forces et faiblesses des systèmes de production conduits en AB[END_REF]. Thus, by making organic dairy farms more efficient, processing workshops ensure, by definition, their sustainability and the perpetuation of these virtuous practices.

Also, by creating a new activity and generating more products and wealth, a processing workshop allows the creation of new agricultural jobs. The processing workshop positions can suit with different profiles of candidates, from beginners to graduates in dairy processing or from non-agricultural background to agricultural employees. In some cases, the positions are even mixed, proposing a processing part and a breeding part, which makes it possible to attract people who want to discover one or several fields. They could therefore make the countryside more attractive for employment.

Furthermore, the development of processing workshops can be a solution to transfer problems. A processing workshop and, moreover, on an organic farm is a criterion increasingly sought after by projects holders as mentioned in the introduction (Chambre d'agriculture Pays-de-la-Loire, 2019).

Finally, it allows relocating wealth on the territory. While consumers are more and more looking for organic and local products, the arrival of new organic dairy products in a territory helps to set up new channels (FranceAgriMer, 2021). Producers can decide to sell their products to intermediaries such as organic stores, supermarkets or even to collective catering, which in the public sector must introduce 20 % organic products by 2022 (Agriculture.gouv, 2019). Also, by selling directly to consumers through farm stores, AMAP, producers find a direct link with consumers. Interviews with producers show that this last point is essential for them. Farms in the sample are also very "open" and offer visits and events to their customers in order to create a real social link and trust.

Conclusion

This work has highlighted that the implementation of a processing workshop on organic dairy cattle farms has impacts on the herd technical characteristics and, above all, on their general economic performance.

In order to obtain the best possible milk quality for processing, the dairy cows' diet is adapted by increasing the proportion of grass in the ration by replacing corn with hay. In addition, less productive but more rustic breeds such as the Bretonne Pie Noir and the Jersey, which produce milk with higher protein and fat contents, are favored. Although these technical changes do not have a direct impact on the economic performance of the farms, they are essential for milk processing, which improves it.

Indeed, by selling higher value-added products, added value is shifted to the upstream part of the chain and organic farms increase their income. Although not more economically efficient than other organic dairy farms, this increase in income allows an increase in wealth that is used to pay for the jobs created by this activity and provides an answer to the problem of agricultural jobs. Moreover, by diversifying their products and outlets and by controlling their selling prices, farms with a processing workshop are more resilient to economic hazards. Finally, although processing allows for a reduction in the weight of the patrimonial weight per MWU, which is a very favorable factor for the transfer of the farm, a point of vigilance is required with regard to the working time of the partners and their remuneration.

In order to confirm these trends and even identify new ones, this work should be repeated over several years.
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Table 1 :

 1 Evolution

		Organic	No Organic
	Milk	+3,10%	+1,00%
	Cream	+4,50%	+1,40%
	Butter	+5,30%	-0,60%
	Yoghurt	+1,90%	+1,50%
	Dairy desert	-0,20%	-0,20%
	Cheese	-1,10%	+1,70%

of the price paid by consumers of the most bought dairy products in France

(FranceAgriMer, 2020) 

Table 3 :

 3 General characteristics of the PROCESS-YES and PROCESS-NO farms

	PROCESS-YES	PROCESS-NO	P-value if
	(n = 10)	(n = 18)	significative

Table 4 :

 4 Rotation in percentage and farms autonomy in forages and concentrates of the PROCESS-YES and PROCESS-NO farms

Table 5 :

 5 Milk quantity and quality contents of milk of the PROCESS-YES and PROCESS-NO farms and regulatory and penalty thresholds[START_REF] Cniel | Accord interprofessionnel national relatif à l'application de la réglementation pour les germes et les cellules somatiques lors de la collecte du lait de vache à l'exploitation agricole[END_REF]Biolait, 2021) 

		PROCESS-YES	PROCESS-NO		P-value if
		(n = 10)		(n = 18)	significative
	Percentage of silage maise in the MFA (%)	3		8		(p) 0.09
	Percentage of pastures in the MFA (%)	96		89		(p) 0.06
	Percentage of cereals in the UAA (%)	8		7		No
	Percentage of autonomy in forages (%)	97		97		No
	Percentage of autonomy in concentrates (%)	89		62		(p) 0.09
		PROCESS-YES	PROCESS-NO	Regulatory thresholds	P-value if
		(n = 10)	(n = 18)	(*) and penalty		significative
				thresholds (**)	
	Fat (g/kg)	43.6	41.7	38**		(p) 2.2e-16
	Protein (g/kg)	34.2	32.8	32**		0.004
	Cells (/ml)	241,000	214,000	250,000* / 400,000*	No
	Butyric (/ml)	321	423	1,000*		No
	Germs (/ml)	19,800	18,900	100,000*		No
	Lipolysis (meq/100g)	0.58	0.63	0.89**		No
	Quantity / cow (L)	3,540	5,110			0.00004

Table 11 :

 11 

Resilience indicators of the PROCESS-YES and PROCESS-NO farms (CIVAM 2018; CIVAM, 2020)

PROCESS-YES

Table 13 :

 13 Prices of dairy and processed milk and general price of milk of the PROCESS-YES and PROCESS-NO farms

		PROCESS-YES	PROCESS-NO	P-value if
		(n=10)	(n=18)	significative
	Price of milk sold to the dairy	480	473	No
	(€/1,000 L)			
	Price of milk processed	1,500		
	(€/1,000 L)			
	General price of milk (€/1,000	1,157	473	6.12e-07
	L)			

Prim'Holsteins in the PROCESS-NO group, known to have infertility problems[START_REF] Guénic | L'infécondité des Prim'Holsteins un souci, pas forcément une catastrophe. 3 Les Réseaux d'élevage[END_REF].
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Specialization rate

The results confirm the hypotheses made. Indeed, PROCESS-NO farms sell almost all their milk to a dairy.

Only 2 farms in the group sell part of their milk directly (10,000 L). For this group, milk is by far the main production, representing 93 % of the products (table 11). On the contrary, for PROCESS-YES farms, their main product comes from processing (8/10), even if for the majority they still sell their milk to a dairy (8/10). In addition, while milk is a single product, behind processing hides a range of dairy products more or less diversified depending on the farm and a range of clients. That is why they have very low specialization ratios (the main production and the main client represent respectively 50 and 25 % of products) (table 11). Another advantage is that processors can adapt their production to the demand. Thus, by selling different products and adapting to demand, PROCESS-YES farms should be more resilient in the event of a dairy crisis. In the same way, they do not rely on a single outlet, unlike PROCESS-NO farms, which is a very important point for resilience.

However, farmers must be careful because searching for small clients requires energy and time (e.g. individuals during markets and AMAPs) and is not necessarily profitable. Ideally, we should look at whether 80 % of the product is provided by 20 % of the clients, as explained by William Maraisse, consultant-trainer of farmers for short circuit marketing during a training session.

Sensitivity to subsidies

For farms, especially dairy farms, subsidies are a very important source of income. This is all the more the case as political decisions are pushing to take into account the subsidies in the calculation of the cost price of milk, on which dairies base their payment for milk (Réseaux d'élevage, 2020). The amount of subsidies distributed can change from one moment to the next, as this is the case with the new Common Agricultural policy (CAP) where the environmental subsidies would decrease by 66 % in the new CAP, it is all the more important to evaluate the dependence of dairy farms on subsidies (FNAB, 2021). On the contrary, the operational expenses of the dairy workshop are incompressible from a certain point.

The share of the subsidies is lower for the PROCESS-YES farms (49 %) than for the PROCESS-NO ones (59 %) with a p-value of 0.06 (table 11). Thus, processing workshop allows to decrease the sensitivity to the subsidies of the farms even if for both groups the score is 3/5.

General score of resilience

The general score of PROCESS-YES farms is on average 1.3 points higher (3.1/5 for PROCESS-YES and 1.8/5

for PROCESS-NO farms on average, p-value = 2.23e-05) (table 11). Indeed, 9 individuals out of 10 have positive relative scores and are located on the right side of the graph and thus above the median of the 28 farms (figure 16). By diversifying their products and outlets and creating more wealth, PROCESS-YES farms are more resilient. 
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Annexe VII: average quantity of milk per processed product, the average price per kilo and the price of milk per 1,000 L processed. Titre français : Evaluation de l'impact de la mise en place d'un atelier de transformation sur la performance technico-économique des fermes laitières biologiques de Loire-Atlantique.

Titre anglais : Evaluation of the impact of setting up a processing workshop on the technical economic performance of organic dairy farms in Loire-Atlantique.

Résumé (1600 caractères maximum) :

Depuis 2004, chaque année, le groupement des agriculteurs biologiques de Loire-Atlantique (GAB44) réalise une collecte de données technico-économiques dans 30 fermes en vaches laitières bio adhérentes. Associées à des données collectées dans des fermes appartenant à un groupement d'intérêt économique et environnemental (GIEE), axé sur la transformation laitière, elles ont fait l'objet d'une étude afin de comparer la performance économique des fermes laitières bio ayant un atelier de transformation avec celles qui n'en ont pas. Deux groupes ont été constitués, le premier « avec » et le deuxième « sans » atelier de transformation et comprenant chacun 10 et 18 fermes. Des analyses en composantes principales et des analyses de variances ont été utilisées pour l'analyse des résultats. Les fermes faisant de la transformation laitière ont une stratégie différente, visant plutôt la qualité du lait à la quantité (-1540l/vache) via le choix de races plus rustiques et moins productives mais avec des taux plus élevés (+1.6g/kg de taux protéique et +1.9g/kg de taux butyreux) et en augmentant la part de foin (+7 points de pourcentage) dans la ration. Même si ces pratiques n'impactent pas directement la performance économique, elles sont fondamentales pour la transformation laitière qui elle, permet de générer plus de produits et de richesse. Ainsi, ces fermes créent plus de revenus (+69€/ha) et d'emplois (+2.7UTH), sont plus autonomes vis à vis des banques, des fournisseurs et plus résilientes faces aux aléas économiques.

Abstract (1600 characters maximum):

Every year since 2004, the Loire-Atlantique organic farmers' group (GAB44) has been collecting technical and economic data from about 30-member organic dairy farms. Combined with data collected from farms belonging to an economic and environmental interest group (GIEE) focused on dairy processing, these data were used in a study to compare the economic performance of organic dairy farms with a processing workshop with those without. Two groups were formed, the first called 'PROCESS-YES' comprising 10 farms and the second 'PROCESS-NO' comprising 18 farms. The results were analysed using principal component analysis and analysis of variance. The farms involved in dairy processing had a different strategy, giving priority to milk quality over quantity (-1540l/cow) by choosing more rustic and less productive breeds but with higher protein and fat contents (+1.6g/kg of protein and +1.9g/kg of fat contents) than the others and by increasing the share of hay (+7 points of percentage) in the ration.

Even if these practices do not directly impact economic performance, they are fundamental for dairy processing, which generates more income and wealth. Thus, these farms create more income (+€69/ha) and more jobs (+2.7MWU), are more autonomous with respect to banks and suppliers, more resilient to economic hazards.

Mots-clés : Bovin lait biologique, atelier de transformation, performance économique, Loire-Atlantique.

Key words: Organic dairy cattle, processing workshop, economic performance, Loire-Atlantique.
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